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, © A semiconductor chip (11) is mounted on a chip- 
mounting section (12); A condujction patii forming 
section (20) having a (plurality of conduction pattis 
(24) formed therein is placed around the chip-mount- 
ing section (12). A heat sinking board (14) is bonded 
to the backsides of the chip-mounting section (12) 



and the conduction path forming section (20). In the 
conduction path forming section (20), a second in- 
sulating layer (22) is formed with notches (25), 
whereby the exposed area of conduction paths (24) 
that are wire-bonded to the chip'mounting section 
(12) is increased. , i 




F I G. \^ 



Rank Xerox (UK) Business Services 
13. 10/3. 09/3.3. a) 




. The present invention relates to a semiconduc- 
tor device and more particularly .to a sefiiiconductor 
device in which an electrodei is drawn ,put of the 
backside of an onrboard semiconductor chip. | 

As a form of package used for semiconductor 
. inlegrated circuits there is a PGA (pin grid array). 
: The - PGA is arranged such that .exterrial terminals 
-or pins are fixed to s package body,; atr/egular 
interyals,.vertically'and .in, the forrri of grid- The PGA 
is often used as a multi-ternninal package. ,j. 
' Semiconductor devices usedJn jhigh%frequency 
:^ bands each have an electrode fornned on, the, entire 
backside of their respective semiconductor chip in 
order , to. stabilize' their .pperattng.-.charjacteri sties. 
Hereinafter, ,such an electrode is referred to as ,a 
backside electrode. . ^ ^i, 

, . , FIG. .6. shows a conventional,. semiconductor 
.;device,, having .a ■ PGA ..structure., . In .FIG., ,6, the 
isenfiiconductor,, device conjiprises. a semiconductor 
chip,101i a chip-mounting section J 02„ a. conduct- 
ing ipath- forming section 110, a plurality of, bonding 
wires 103. a-heatisinf^irjg board 104.. and a, plurality 
: of ipin-like^externaUernninals 1 12. fThe.semjconduc- 
vtor chip, 101 has an electrode Jormed on itSj back- 
side. The- senniconductor ,chip lOI^ is mounted on 
-the chip-mounting sectipn ..102.,.- jThe., conducting 
•.path* forming, sectipri is disposed. around the edges 
. of; the.chjp-mountir^ig section. 102 and. have, a plural- 
iity of ' conducting , paths 1 l.rfornried .-inside. The 
..bonding .wires 103. connect, pad. electrodes (riot 
.shown) formed on ;the semiconductor .chip. 101 and 
the chip-mountingr section -. 102 .,tq- corresponding 
: respective ;0nes of. the conduction ; paths V1 1:1 ■ The 
. ..heat sink lOf is. bonded .to;, the backsidejpf each of 
the chip-mounting sectjon .102 and the pp.nductive- 
path^fprmirig.seGtion 1:10.' The ph.io-mountirig sec- 
tions 102^.is .made) of; an; insulating, .material and 
coated ■ on , top with- a .conductivet film;. not .shown. 
The: external terminals -1 12 ,are;providedr.o.o ,the top 
of the -conducting path: forming, section -I/IO and 
electrically connected to. the. respective ones of the 
. conduction, paths ;1.1;1..-, ,,' i-:>s- - >. 

v.-FIG. .7:ts an enlarged-view ;0f -the iserniconduc- 
■ tor chip.'ilOl the :Chip-.jmounting;f section. :1|02, and 
• the conduction' path forming., section-rt 10. Jn this 
FIGURE, thei; conduction-paths ■ 1.11 ;.arerprpvided 
radially on first' and • second insulating, layers 113 
and 114. Each .of pad electrodes 115:.or^ .the semi- 
conductor chip ilOl is connected 1 to -a respective 
one . of the conduction paths .1,11 by arbonding wire 
103. .The . backside electrode^ of the. semiconductor 
chip 101 is electrically connected to the conductive 
■film 102a onrthe top of- the. chip-mounting section 
102. which, in .turn, is., connected to, a conduction 
path 111a on the first insulating layer 113 by borid- 
ing wires 103.--.: ! ■■: j 

\ ■ : .It is thus require that,the'Conductive.fiJm 102a 
. . on-the. -chip-mounting s.ection 102- be wire-bonded 



. ,to; the conduction path 111a when ;the semiconduc- 
f^.ioC- chip, .101 ,Js.^ coated underneath . with an elec- 
.. ,trpde: In ,this case, as,, shown in .FIG. ^7,. this wire 
.bonding is perfornried at corners of.the cKip-mount- 
fing,. section, 102, and the conduction path forming 
.section,.. 1.1.0. vyhich offers little obstruction .to wire 
,, bonding^ of , the , pad electrodes on the chip and 

allows the^bpndi.ng area to be increased. . 
J . . The reliability of semiconductor devices is sig- 
. .riificantly, ' affected by wire bonding. Thus, good 
bonding, must ^be effected at all connection points. 
In geo.eral, . however, .there is,a. tendency, that, when 
a wire .use,d Js short, the resulting wire, loop be- 
comes.^.lovv in height and,, when a wire used is too 
long,., it comes loose to for;rTi an .underlqop. In other 
^,words„,the bondjng .wires must lie within an appro- 
, priate range of Jength.. Whpn a wire, is short, it is 
. liable., to. ^peel off,,, the. .point ..where it has been 
.. bonded, V^hen^.a wireJs,jtpo^!ong, on the other 
hand, it may come .in.^cohtact withj,another^,portion. 
. ... For, -.thjs reason., the,. lengtfi- of. tfie .boriding wires 
. between,, the .conductive film .102a on;.the chip- 
mounting section 102 and the .conduction path 
,.11 la . must be set apprppriately.. . ^. 
.j; ,The.jWire bonding, is ,perforrried bv the .use of a 
capillary and hence there is a need for a space 
where. it -can ryioye. In.vyire.boncjing for the semi- 
conductor, chip 101 fj^nd ,the .conduction, path 111a 
.in, particular,: the space , where the captl,|aryj moves 
^.^m.ustibe .fully^ , taken. irito,consideratipn because the 
semiconductor chip 101 or the second jrisulatihg 
,- , layer, 1;1;4. of the. conduction, path .,fprnciing section 
. ,..1,10 forims a, difference, in jevel within , the, space for 
; moye_ment,;Of., the, -capiliary.,. That, ;i^ assuming the 
i ^shortest. ; distance ..between bpnding on 

thei ' cpriductiy,e film- ip2a and , the corner; of the 
semiconductor chip^ to be LI ,and, ihe.jShortpst dis- 
- -.ta.nce^ between a.^pcint; of ;bonding^.pn. .t^^e,,conduc- 
;. tion.path 1.1 la, and the,)Cprner of .the; s^econd in- 
■ sulating layer,114 to be, L2!. these distanc'^s LI and 
, .L2 .must be;set to.the, shortest <jistarice required for 
r bonding ; oyer, jwhich .the, capillary .can move. Thus, 
..the si2e W. of., the cavity , ,shpwaJn^ FJG....6, or the 
, i inside, diameter,, pf; the,, .conductive path ^ forming 
section ,1.l0.. t3 defined, by,.the size .ofThe semicon- 
-;ductor chip .101 and, the space^ needed ,, for wire 
,b,pndii^Q at the cof;ner.s, ?. ., 

[. ;FlG.-8.shoyys cavity- size versus serniconductor 
cfijp- size.; ..yVhen np_-wire. t^ondingjs performed on 
..the :chip-nri.ounJing section ,102 and. the conduction 
;path..fprrriing .sectiorifjjl 10, the .senriiconductor chip 
, :size iS;a!|qyved ,to lie.fin. the, range defined, by lines 
,?A1-:iand A2. .When, wjre. boncjing is. performed, on 
i. the.otlier hand, t)ie; .chip.. size mus.t .lie, .within the 
. range, .defined .by lines, ,A1,, and A3.. Jo, be.:Specific, 
assume that the cavity siz^-.is 10 rpm.-.lf^ in this 
cgse..00 wi.re taonding is performed, the semicon- 
ductoriph.ip. size can range- from 4.0 to. 7.0 mm. 
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When wire bondihg is' perfoVfried, ■the'^thi'^ size 
must' range from 4^0 'to 5.0 nrim.' That' is, when the 
chip-mburiting 'section V02 and th"e''cdndu6tiOh path 
forming 'section 110"need to be (borinedtdd with 
each other by' wire bonding, the Chi(b' size ^ is re- 

' stricted within narrow limits, 'decreasing''(he versa- 
tility of the conduction path fdrrning sectio'n (cavity) 
1 10 or the semiconductor chip '1 61'. " " 
' As'.' descf'ib^d above, since th^' chip-mounting 

' section '102 ■ anci the conduction (iatK'ioVnnirig se'c- 
'tion ilO ' are wire bonded a^ to connebt the 
backside electrode of the semicondiJc'tor^'chip and 
the conducti'dh path fornning sectiori' IfO'with each, 
oth^r, a space must be reser'veid fd'r wife bbnding. 
This re^lricts 'the "size of a semitohducfor chip. ' 

■ ' It Ife" ah objedt' of the (iirbsent ihA/'ention to pro- 

vide a' PdA-sjructuf'ed 'sei+iidohductbr "device which 
h'as an 6n -board semiconductor chip with a back- 
side electrocie'and perrhi'ts the size' of the ^^linicon- 
''' duCtdr chip''to be'Vhbr-ea^ed. * f ' . • ' 

' ' ' 'Accord ling ' to "a firsr aspect of the ''present in- 
vention, there is provided a^ semidortdlSfctOT" device 
cdmprfs'ihg: ' ' " 

a semiconductor cViip h'avIn^ a^p'ru'rali'ty 'of pad 
' electrodes 'on' 'its top and 'a( 'bac'kside efectrode on 
its backside; - ^ f:^- '> ^ 1 -o.' . 

' ' a chip-mounting' sl^ttidn bh which' tKe semicon- 

■ ' c/uct6r"cHip IS mdunteB^. thfe' chip-mouhiing ' section 
''heaving a cbhdUdtive la'^'er dn it^ 'tofi''wfiicli is in 

'contact witH t'hb b^rkifde feslectrddfe of fhfe 'semicoh- " 
■' ductor chip; ' ' ' ' . i- " • -t. 0- •-"■-^ 

■" ''^ cdndtoibh ''path'' formihg'' sdctlori 'cfisposed 
"ai^ouf^d the' ctiip-ttidCihtihg setftidhr'tfie dohduction 
iial^ forrhiriy 'sectrdri ' indludiny first,' sfeboHd and 
'■'^ "third insufati'ng " layerfe,''the s^'bbnd- instllAtir^g layer 
being locateci dv6r the "first insulatVhg' layer, the 
' third "in^tJlatfng tayeV^b^lng- fd'c^ted 'oVer^the' second 
"' ' ■ ihsdliat'ing ' layef', ' the' fifst' second' aHd^ thir*d'1nsulat- 
' ' in^ layers' h^virig thdir i^espettiv^ openinlgs which 
'inbrl^a^fe 'fn'' diameter in the' order of the first, sec- 
' ond' and ■third insOlating'1ay4f^s,- thd sehritconductor 
chifi'bdfhg plated' in the bpening. 6f the frrfet insulat- 
' iiS'g layer; a 'plurality of' external terminals ^-^rranged 
'^ 'oH' thB third' i'HsUlatirig' layer; fifst gr'dup 'df con- 
'''■ dUcilibn- paths %Vnneti"dh''fhfe firs'f insiitating layei'S 
"■^an& having theii^ one ends exposed' in ' the opening 
of the second insulating layer 'and* thi^ir' dther ends 
'" ''cbrtne^'cted -to the-Bxternal. terrrii^ 'and a second 
' group of' eohduttlon 'fiaths ft:)rfVied • oh" the' second 
" insulating' rayer* and having theihdne ends exposed 
' in thd' bpening'df the third insulating layer - ahd their 
■ 'other ends cohhected tb'the e)iternal' terminals; 

' a first grdup' of bonding wires for- electrically 
■ '''bonnectin^' the- bne 'ends of the first ^roup' of con- 
' ■^ ductiori pMhs A^th' the conductive layer of the chip- 
" nhounting section; ■ ^ ' ' - 

a second' groijp of 'bohdiri'g wit-es' for elec- 
trically 'connecting' the" 0ne- ends ' of ''ihe ' second 



' ' "yrbtip of cdnduction paths with the pad electrodes 
• -' ''6f th6' "semiconductor chip; and ' ' 
' ' "a heat linking bbard bonded to the backside of 
the *chip-nriounting section and part of the backside 
5 ' of' the conduction path forming section, 

the second insulatiHg layer having , nbtches 
■■ " which are cut in the opposite direction- to the semi- 
cortductor chip, and the exposed area of the first 
grbup of "Coridudtibn' ^ paths beings- set larger , than 
10 that of thb second' group 'of conduction iDathS: 

""' ;'AccoVding to a 'second aspect of the present 
■"' invention; there is provided a' seiniconddctor device 
"corhpMsihg: ' " ' - - ' 

'■■ 'a^^^miconductbr 'chip having 'a pturality'of pad 
rs' Electrodes on its top "and -a backsid^ 6Tedtrdde on 
its backside; ^ ^' • '■ 

■ --J"' conduiition path foriining' sectioh' disposed 

■ *' ^roijfid the serhiconductbr chip, ' the- conduction 

path ■ forhrVing ' sfectSoh inclOdinrif' -first, se<>ond and 
20 '^-"'third ihsL/lating-'feyersv'the s'6ctind insulafhg layer 
5 being '^ located ^ oOer the ffrsf ''inSuldtifSg" :iayer, the 
'■ ''' * "-'third -in^vilatirig-r^ybVibfeihg iocatbd over the- Second 
• Hn^ulatinfg " layer,' the' first^'s'ecohd an'd''thfjrd -insulat- 
'"'''jj<" iri^ -layers 'havihig theii^^rdspeetive^ openings which 
'25 • tncrease Uri 'diaftieter'-in the' ol-dfer df the -flFSt. sec- 
" ' *dnd arid (hird ihsulating iay^'rsv thfe sehni conductor 
^■'^ ' chip Bei ri^"' placed: irS-'tHie bpehihg df the first insulat- 
-Xtv.) ing' layer*;' p(ul:*aiity of 'exterrlal tertninals arranged 
oH'^h'e 'thiVd' i'nsU'latin£(''FaVer;' a first- grbupVof con- 
-'dl!ittion''pathS ':foVni^d on the first Tnsuimirrg 'layers 
and-i'Kavi'hg H+ieN'-ontei '^fid^ '6xpbse?cl-'in the bpening 
"of -thfe'*seconct insulating layer and' thfe1l"other ends 
tb'nriebted ^''tb "thd ' external terminals; second 
"''grbCJp ' W'cbrtductioh' paths' f6rn*ie?d 'dn- the second 
■■insufating \^fBr Bh6 'having thdir drife 'ends e'xposed 
' Jrt'the 'dpeWhg of4he*third insulating' layer and their 
! other' bnds cdrtrtected td' the'exter^iaf terminals; and 
• 'a condObtOF' formed 'in th^ first insOlating' layer and 
^'•TiaVinSg its olie-^'end 'donhectSd td- the first - group of 
■- bbndQc'tidh patK'^ and* 'itsi other 'end exposed on the 
' backsf'dd'df'•tt1e'fi^s^( rns6latirig^1ayer;'''- ■ ' • - 

a chip-mounting section pirovided on the back- 
" sidd^df th'e "first- in su fating Jayer arid coated on top 
' wilh 'a 'fcorrcluctidn-nayer' on 'which' 'thersiemiiGonduc- 
'"tor 'chip' is-' mpuotfed.i'the backside- electrode' of the 
'semicondLfctor chip' arid' the other end' of the con- 
duetofi in the first 'insulating layer beirjg connected 
together by 4ti6 ^conduction layer; ^ -'-t ' . ■ ; . 

bdndin'g 'Iwires-' for: ei€lctrically - connecting the 
one'^endstof thfe sefcond ^roUp of conduction paths 
with the pad eledtrodes ofUhe semiconductor chip; 
and^ i; „, : ; . ' 1: 

a heat sinking board bonded to ^.backsides of 
■the chip-mounting^ section and' the ' first insulating 
^ layers , : - ' . 

This invention can be more- 'fully understood 
from the- foilowint) detailed description when taken 
■in conjunction with 'the .accompanying .drawings, in 
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which: / ■ = . ^.r 

FIG. 1A is a diagrammatic sectional view of a 
semiconductor device according to a -first em- 
bodiment of the present invention; •: 
.1 FIG. IB is an enlarged view of a portion in- 

• dicated by circle IB in FIG. 1A; 

. , FIG. 2 is a plan view of: a portion corresponding 

to line 2 in FIG. lA; ■ .' 
. FIG. 3 is an; enlarged perspective view of a 
. portion indicated by circle 3 in FIG. 2;- 
FIG. 4A. is a diagrammatic seclionalrvi.ew of a 
semiconductor t device, according- to , a ., second 
-^embodiment of the present invention; . y ---. 

FIG. 4B is J' ant enlarged' view of ^ a .portion in- 
, dicated by circle 48 in- FIG. 4A: • , - • - \i0 
FIG. iSA is '3 diagrammatic sectional view of a 
semiconductor devi.ce iaccording ,t0r a third em- 
>bodiment of the present invention; i . i 
FIG. 5B is an enlarged view ofr a portion in- 
.dicated by. circle 5B.in FIG. 5A; ■ • ,- ; : 
^ .-FIG.. 6 is" a idiagrammatic:, sectional -view of a 

conventional, semiconductor device;- . j:-: , 
j. flG.i7iis an entargecl sectional view. of a portion 
;iOf the semiconductor device of f:lG.-6;fand, 
',.F1G.:8 -is a graph illustrating a relationship be- 
tween the semiconductor chip.' size- and the cav- 
' .'ity size. ; ^ 'nv, ■■ ' ~ ^ -l •■■.) < 

■ FIGS. 1A and :VB show- a .semico.nductor device 
according uto .a.;fkst embodinrient; of, Jthe; present 
invention. .The semiconductor., device comprises a 
semiconductor chip 11, a chip-.n^iounting-iSection 
•J 2; a conduction path; .forming, section 20. bonding 
wires '13. a heat sinking.;iboard- 14;., and ..pin-like 
external terminals 15. The. semiconductor chip 11 
is mounted on- the .chip-mounting: section 12'. The 
conductions path, forming ' section, : 20; is disposed 
around the chipTmounting section.. l2-^:andr has a 
.-plurality^ of .conduction paths 24; formed inside. The 
bonding .wires., 13 electrically .-connect' ;pad- elec- 
trodes (not . shown) on the semiconductor? chip 11 
•and the chip-mounting section .I2,with the. conduc- 
,tion paths .24. The- heat .sink ,14 is' bonded to the 
backsides of the chip-mounting section. -12 -arid the 
conduction path forming, sectioni 20. ■ The .external 
> terminals 15 are provided. on the-tbp,.of thejconduc- 

* lion path forming section ^O'. ■■ .u 

■;. The conduction- path i forming. section 20jcom- 
prises a first insulating layer 21," a- second insulat- 
ing layer 22, a third insulating layer 23. and con- 
duction paths 24 Interposed between every . insulat- 
ing layer. The first, second and third insulating 
layerS-'2r,'-22. and 23 respectively * have square 
openings 21a. 22a and 23a each having a different 
' diameter: Of these openings; the uppermost open- 
ing 23a'-iS!the;greatesMn diameter, followed by the 
opening:22a- Thus. tr>e insulating layers 21, 22 and 
23 form steps at their central portion. The second 
insulating layer. 22 has- notches -25 formed at the 



i;,:fpur,.. corners of the,, square opening 2?a. The 
:,pnotches,.wi|l:.be described later in detail. Each of 
;the tconduction paths.>has its end .exposed., at the 
opening and its other end electrically connected to 
5 : a. corresponding one of tfie external terminals 15. 
: ,F1G. .,1B is an enlarged view of a portion in- 

. .dicated by circle IB in FIG. 1A. The semiconductor 
- -chip,,-1,1 has a backside electrode 11. a produced by 
metal. ...evaporation onto its. backside.. .The chip- 
70 mounting isection 12 consists of a highly .insulating 
•material: and is, .coated on top with, a metal layer 
ii 121. The backside of. the semiconductor chip, 11 is 
bonded 40, the nmetaU layer 121 by .a .confluctive 
adhesive ,,1,6.- The heat sinki^14 is ^.bonded. to the 
7,5.. backside-, of .the. chip.-mpunting ,-S9Ctlon/,.1 2 by an 
I adhesive.. 17. This^adfieslye 17. .may be, either in- 
; ,sui3tir!g^-.pr conducting. Jhe.,heat, sink: 14 -is also 
.,bo,nde,d to the backside of the, conduction path 
forming section .20 by, the adhesive 17.., 
20 .-,F1G. .2 is,a plan.vieyv ,of a portion, corresponding 
.-to line 2 in ,FIG. il A, with bonding wires ..1^ omitted 
..!, o.n,.tha. left side of a. .diagonal dashed-.andjdotted 
line. ,As can be seeri from .this figure, the. conduc- 
. tipn.-pjatfiS;24 extend, .radially .on the, first arid sec- 
25 pnd.Jnsulating layers 21 and, 22. The second in- 
. sutating Layer 22 .is formed .at Jt.s,..respecttve qorners 
. ;i;;.wJth,.notches..25, Each. notch is. formed Jn the op- 
p.osite- direction to a . corresponding, one, of ,the cor- 
, ners-of the semiconductor chip 1,1. 
30 , h,: Jhe :notches ,25. will, be further described with 
reference to FIG. 3. The notches 25 ar^ formed at 
.dhe , corners of the second, insulating layer 22. Each 
^ ^/ notch ifpcreases the, exposed , area ..of the .cpnduc- 

• .tton. path .^-^a/^fprmed on|tfie^„first. ifisulatirrg layer 
35-;, .,2 1. One. of, -the -.bonding, wires f1 3 has its .one end 
...v- i :bonded to Jhe,,nr>etal .layer I2..1,;and its. other end 

bonde.d, to that portion of, the cp.nduGtipn.,p,ath 24a 
...I ::..;which is..exposecli,by .'the notch 25/ir!l:iis permits the 
;. \, ;;bpnding'w.ire .13 to be settp.an,app.ropr.iate Jength. 
40, (i.;^ Moreover., the-poi.nt o.f bonding- on. the ,phip-mount- 
/ i.ng,:Section>l2 can : be put„away from th,e semicon- 
i. duGtor.chip 11. permittirig the -distance, L1r,tp. be set 
■ I. i long.- Thus, the: metal ; layer ,1.21 andjhe-.conduction 
.. 1 path. 24a.. can.. be .readily ,-,conn^cted,, to" .each other 
45i.., by: vyiresr.ln,; addition.; the , distance .L2,can also be 
,t set ijlong.f which .permits a; .sufficient .-.spacer to be 
.;, reserved.-, for moveme.^.t . of ..the capillary. . Further- 
■ , more, .since the .notches-. ?5 . are formed at the 
:> corners,. of the second.- insulating Jayer 22.. the pad 
so • electrodesv27! on the semiconductor chip (.1.1 and 
the. conduction pathS'.24 ©a.-.the^ second ..insulating 
■ layer 22 can be < connected;. together, by .bonding 
'> ,v wires"l3 in the same-manner as.the.prio^.art,, 
• , .- .-Here,. L1 Is. the shortest distance between the 
55 . . poirit^ofjbonding on the chip-mpuntifig 'Section 12 
. and : the,- semiconductor,, chip • 11 . -and L2 is the 

• ...distaneej:between the point pf,,bpnding qotthe con- 
. . : .duction path 24a. and. ^he Intersection, of a straight 



line along the bonding wire and the secbndHinsuiat- 
*ing layer 22, i.e., the distance between thb''pdtnt of 
bonding on' the conduction path 24a ^arid the' 'deep- 
est point'irH 'the notch 25. ' 

' According "to tHe first ehn'bodimerit- ■ of the 
pi-eisent invention, the nbtches 25 ^re prbvided at 
the corners of the square opening .22 iri-the- sfecond 
insulating layer 22 to thereby increase We exposed 
area of the conduction path 24a'thalt ig wii*e-bonded . 
tb the chip-mounting sectiori' 12. tl-Mi3;-'the space' 
for movenrte'nt of the capillciry ■ can b^' incr-eiased, 
thereby' permitting ea^V bonding. In aiditiofi, the 
bonding wires can- be sSt- tb''an 'ifppropriate length, 
'winich pr^vents the wires from peeling off. -^"^ ' 

'Sirt'ii'^ the ■eS(fif6sed^"area' of the cof*tcfaction path 
is' incre'^sed, the pbints^of bonding on the chip- 
mountihg section '1*2 can be put away from the 
s*ehniconductor^'chip even if the'Tength the 'bond- 
ing wires 'ts s<et "apfiroprihtely.^For^ ahis ^ rdason, 
'increasing th'^'^sehnicoriductttr thip size-?^ fallowed.' 

• in the'- ftrst' 'embotirm^rtt, 'fhe riotch6^^ 25 are 
pi-bvid^d'at tlie 'Cti'rners of the seebny 'inS\/lating 
'layer '^22. 'T^is is' not restrictive. Thei n6tchesJ may 
be prd^/'ided at other portions of (fie -i^edbhd' insulat- 
'irig layer than i^s corriers if*the^''ar^^ Idcatietl over 
the cdhductiori' paths 2'4a. fh othferVvvbrds^^the con- 
duction 'patfis 24'a'can'be toeiated inJ'ahy' position 
"on the 'first insulating Mayter 21 wher'^Mh^y^Vifo not 
come into Aontact wrth bfhei- bond i rig ' wff^&, and 
'th'd hotthes 25 can be'formed''oW such 'conduction 
'paths:- '-" ' ■ ■ ' ' ^''^^^'^'^J 

^ Nekt, -r'e^bi^encb' will be nriade tb PIGS. ^4A and 
'4B-'tc!) 'cJescribe 'a 'second enrib6diiY»^i*»t'-^bf the, 
ibl^sent Invention. In FfGS';"4K and '48^ like Vefer- 
ehce nurnerals-are used 'to 'denote dbrfesiibnding 
fio^tiohs to^th6s6 in the fw'st'emb6drment',"irKii only 
'c3ifferent"p'ortions'wiiVbd' described below* ' . 

=' '-'lh FIG. 4A.'the semicbndtJCtortchfp' ti-is VTioun- 
-ted^on'the chip-m'6i!inting sectibn 12 by 'rhefa'ns of a 
(iohdudttve"adhesiv'e'''(not shdwn)J The^ first ^risulat- 
ihg liayer 21 is 'tindercut along fts' opening -213 to 
'fornr*! an undercut' portibh' 26.^ The b^riph^ry of the 
chi'p-rinbunting section '12 is' 'fit trito 'the 'undercut 26 
of^fh^"''ihsulatihg fayer i2t. The" backsides of the 
chip-mbuntiny^ectibH' 12 arfd the'conductioil path 
forrrtihg section 20 are' bonded to the heat'^sink 14 
bV^nheans of ati'lnsuiating adhesive' (not shown), 

■ FIGV 4B is an 'enlarged view "^^oP a • portion in- 
dicated by 'circle- 4B' in' FIG. 4A.-lh FIG. 48, the first 
insulating layer 21 is formed 'with* a cortductibn path 
'24b 'which- passes through that"layer and^is con- 
nected with -the- conduction path' 24b; on 'the first 
insijtatihg layer 21; The metal lay ar 1'21 provided 
oti the top' of the- chip-mounting section 12 and the 
coriductibn'path 24b are electrically 'cbnnected with 
each 'Other ' by rri'eans - of "condlictive- adhesive 1 6. 
' That- is, the- backside electrode of th&' sernicbnduc- 
"tor chip' 11 is electrically connected to 'the conduc- 



tion path 24a through the metal layer 121-. conduc- 
tive adhesive 16 and conduction path 24b without 
using' wire bonding. ■ * 

It is nfeedless-t6 say that the ^ pad electrodes 

5 '(not shown in FIGS. 4Ai:and 48) on the semicon- 
ductor chip 11 are connected; by bonding .wires to 
• the conduction paths radially arranged on the first 
insulating layer 21 or second insulating layer 22. 

' i Next-, a third embodiment of the present inven- 

w tion will be described- with reference- to FIGS. 5A 
and '-'SB. Like reference numerals are used to de- 
note cbi-reSponding parts- to those in the second 
embodiment. The present embodiment uses an 
' 'insulalting Heat sinking board 30, which serves as a 

/5 chip-mounting sectibn and- a ■he.at sink. 'A metal 
Idyer 121 ii deposited' onto the top of the' insulating 
> heat sinking board 30, and the semiconductor chip 
11 is bonded to the metal layer' 121 by^a conduc- 
tive adhesive not shown. ' - I • ' '! 

20 FIG. 58 ^s' an enlarged view bi apportion in- 

' ' dicatfed by circle 58 in'FIG: 5A. The insulating heat 
sinking board 30 has a'stepped-portion ^31 along its 
periphery. The stepped portion 31 of the 'heat sink-^ 
ihg board' 30 \s fit iritO'4he' undercut portion 26 of 

25 '' the first insulating' layer 21 and they are bonded to 

■ ' each othfer by "a corrductive adhesive 11-9. -The back- 

side electrode (not shown) of the semiconductor 
■•-^i chip ll' Is'^eleetricaHy^ connected 'to the' cbnduction 
' - ■ path '24a ^through' the conductive adhesive- 16^ met- 
30 ali layer r21v -Conductive adhesive Ti 9 ahd-conduc- 
- tion path-'24bv:i.- - ' ^^-f-* ■ -'f'; 

rri*;: th^.' second-^^embodiment. 'ithe-' conduction 
• -^'i-ipMh ■^fornhihg -section -20^ and Uhe cfiip^mounting 
section-' ^1 2' "are ' electrically connected^ together by 
35 ^ the 'Conductive adhesive 16, and, in the third em- 
. ■ > - bodirrientV 'the conduction ;0ath 'fornning section 20 
and th^- insulating heat isinking^board 30?are elec- 
■ ' i" tHcaIfy 'connectisd together;by Ihe conductive adhe- 
' sf veil 9; That is, the sb con d and:- third embodiments 
4d ' i!eiimir>ate the need =fbr the metal layer 121 and the 
'- conduction path '24a to beJwire-bondedi together as 
^-H. ' in!.th'e^fiffet'erVibodiment;:ThOs. there-is; no restric- 
'fi; r^tiori- on semiconductor chip size. -Namely, the chip 
i.;; ;- -size Can bfe increased:! The use of a semiconductor 
-45-' :chip'iabout the size of a- cavity is allowed. Also, the 
semiconductor chip size- can .be made substantially 
'the same as; when n© electrode 'is drawn out of the 

■ " backside of- the .chip. • i i, . • . ;:• . ■- . 

60 i Claims • ; . : , 

; 1. A. Semiconductor device characterized. by com- 

m prising: ■ " r. , % -.-/r ■ 

. ■ ' a, semiconductor chip. -(11) having. a plural- 
55 : v^. . ity of pad electrodes (115) on .its top. and a 

i . backside electrode. (11 a) on its backside; 
-<-o : , a chip-mounting section (1 2) on which said 

* . semiconductor - chip is ' mounted,, - saidti chip- 



mounting section having a conductive layer 
(121) on its top which is in contact with said 
backside electrode, of said semiconductor chip; 

a conduction path forming section (20) dis- 
posed around said chip-mounting section (12). .£ 
said conduction path forming section including 
first, second and third insulating layers (21. 22. 
23). said second insulating layer (22) being 
located over said first insulating layer (21). said 
third insulating layer .(23) being located over J 
said second insulating layer, said first, second 
and third insulating layers having their respec- 
tive openings (2 la. 22a. 23a) which increase in ■ 
diameter in the order of said first, second and 
third insulating layers, said semiconductor chip 
(11) being placed in said opening of said first 
insulating layer (21); a plurality of external ter- 
minals (15) arranged on said third insulating 
layer (23); a first group of conduction paths 
. (24) formed on said first insulating layer (21) 
and having their one ends exposed in said 
opening of said second insulating layer (22) 
and their other ends connected to said external 
terminals (15); and a second group of conduc- 
tion paths (24) formed on .said second insulat- 
ing layer (22) and having their one ends ex- 
posed in said opening of said third insulating 
layer (23) and their other ends connected to 
said external terminals (15); 

a first group of bonding wires (13) for 
electrically connecting said one ends of said 
first group of conduction paths (24) with said 
. conductive layer (121) of said chip-mounting 
section (12); 

a second group of bonding wires (13) for 
electrically connecting said one ends of said 
second group of conduction paths (24) with 
said pad electrodes (115) of said semiconduc- 
tor chip (11); and 

a heat sinking board (14) bonded to said 
backside of said chip-mounting section (12) 
and part of the backside of said conduction 
path forming section (20), 

said second insulating layer (22) having 
notches (25) which are cut in the opposite 
direction to said semiconductor chip (1 1 ). and 
the exposed area of said first group of conduc- 
tion paths (24) being set larger than that of 
said second group of conduction paths (24). 

2. A device according to claim 1 . characterized in 
that each of said openings (21a. 22a. 23a) of 
said first, second and third insulating layers is 
. square, and said notches (25) are formed at 
corners of said opening of said second insulat- 
ing layer (22), 



3.. \ A, device according to claim ,1. characterized in- 
that said first group, of bonding wires (13) have 
their one ends bonded to those parts of said 
. first igroup. of conduction paths (24a) which are 

/'■'-.'.exposed in' said- notches:.(25) and their other 

. , ends, bonded" ta sa/d condu.ctiort ,lay.er (121) of 

J. J ,.sai.d;Chip-mpunting„section (12^ 

4. " a semiconductor device ch^aracterized by com- 
prising: 

. a, serniconductor chip (V). having a plural- 
/.:Jty! of, pad, .electrodes. (11 5) on its top and a 
■ .' iDackside electrode' (1 1 a).on its backside; 

/, . a conduc.tion'^pam forming section (20) dis- 
' ' „posed around, "saiidlserniconductor chip, said 
y conduction path. forming septipn;(20) including 
-first., second and thir^d .insulating layers (21. 22, 
23).' said second insulating layer (22) being 
lo^cated over said ,f i.r^^t insulating, layer (21 ). said 
third insulating.'.layer, (23), being, located over 
said second^ insulating, layer. (^^^^^^ first. 
.^!!second. and,thirci insulating,JaYers. having their 
respective openings (21 i 22a,. 23a) which in- 
crease in diameter in the order of said first, 
second and third insulating layers, said semi- 
conductor chip (11) being placed in said open- , 
ing of said first insulating layer; a plurality of 
external terminals (15) arranged on said third 
insulating layer (23); a first group of conduction 
paths (24) formed on said first insulating layer 
(21) and having their one ends exposed in said 
opening of said second insulating layer (22) 
and their other ends connected to said external 
terminals (15); a second group of conduction 
paths (24) formed on said second insulating 
layer (22) and having their one ends exposed 
in said opening of said third insulating layer 
(23) and their other ends connected to. said, 
external terminals (15); and a conductor (24b) 
, formed in said first insulating layer (21) and 

having its one end connected to said second 
group of conduction paths (24) and its other 
end exposed' on the backside of said first 
insulating layer (21); 
5 a chip-mounting section (12) provided on 

the backside of said first insulating layer (21) 
and coated on top with a conductive layer 
(121) on which said semiconductor chip (11) is 
mounted, said backside electrode (11a) of said 
io semiconductor chip (11) and the other end of 

said conductor (24b) in said first insulating 
layer being connected together by said .con- 
ductive layer (121); 

bonding wires (13) for electrically connect- 
55 ing said one ends of said second group of 

conduction paths (24) with said pad electrodes 
(115) of said semiconductor chip (11); and 
a heat sinking board (14) bonded to back- 



1 1 
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sides of said chip-moOnting section (1^) and 
said first insulating layer (21). 

'5. A device according' to claim 4, characterized in 
" that said first' insulating layer (21) has an un- 

■ • 'dercut portion (26) formed along ''its opening, 

and tfie other end of said condtictbr {24a) in 
said first insulating layer is exposed in said 
' undercut portion. ' ' ' 

^6. ^ A device according to claim' 5, characterized in 
■that the periphery of said chip-mounting sec-. 
' ' tion (12) is fit into said undercut portion (26) of 

■ ' ''^'said first insulating' layer (21). and the other. 

end of said conductor- (24a) is \t\ contact with 

■ ■ "said cbWductive 'layer t'121) of said chip-mount- 

ing se'ctibn at s'^id underldut'pdrtion. 

7.' A^'device accordi'rt^ td clairti 4, cfer^cterized in 

■ ' that 'said cVirp-nri'6uhtih^= section- (V^) and said 
■ '" heat sinking I b6^rd'^^'(14)"1iave insulating and 

^eaPsrn'kiiYg iD'roiiertibs and'are'for^^^^ 
with oacK oth^r. ' ' ■ : 
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@ A semiconductor chip (11) is mounted on a chip- 
mounting section (12). A conduction path forming 
section (20) having a plurality of conduction paths 
(24) formed therein is placed around the chip^mount- 
ing section (12). A heat sinking board (14) is bonded 
to the backsides of the chip-mounting section (12) 



and the conduction path forming section (20). In the 
conduction path forming section (20), a second in- 
sulating layer (22) is formed with notches (25). . 
whereby the exposed area of conduction paths (24) 
that are wire-bonded to the chip-mounting section 
(12) is increased. 
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